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DESCRIPTION 

INFORMATION RECORDING MEDIUM 

5 Technical Field 
[0001] 

The present invention relates to an information recording medium, 
such as a DVD. 

10 Background Art 
[0002] 

In an information recording medium, such as a CD and a DVD, for 
example, as described in patent documents 1 and 2 or the like, there is also 
developed an information recording medium, such as an optical disc of a 

15 multilayer type or dual layer type or multiple layer type, in which a plurality 
of recording layers are laminated or stacked on the same substrate. Then, 
on an information recording apparatus, such as a CD recorder, for performing 
the recording with respect to the dual layer type, i.e., two-layer type, optical 
disc, laser light for recording is focused or condensed on a recording layer 

20 located on the front as viewed from the irradiation side of the laser light 
(hereinafter referred to as an "L0 layer", as occasion demands), to thereby 
record information into the L0 layer in an irreversible change recording 
method by heat or in a rewritable method. Moreover, the laser light is 
focused or condensed on a recording layer located on the rear of the LO layer 

25 as viewed from the irradiation side of the laser light (hereinafter referred to 
as an "LI layer", as occasion demands), through the L0 layer or the like, to 
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thereby record information into the Ll layer in the irreversible change 

recording method by heat or the rewritable method. 

[0003] 

On the other hand, there is also disclosed a technology of performing 
5 the recording or reproduction in an "opposite method" or the like with respect 
to the L0 layer and the Ll layer. The "opposite method" herein is a recording 
or reproduction method in which the directions of track paths are opposite 
between the two recording layers, for example. 
[0004] 

10 Focus leading into the information recorded in each recording layer of 

the two-layer type optical disc is realized by the control of focus servo. More 
specifically, if an objective lens in an optical pickup is displaced in a direction 
of approaching the optical disc, in the case where the L0 layer is focused on, 
the focus error signal of reflected light from, e.g., a semitransparent reflective 

15 film of the L0 layer converges on "0". Moreover, if the objective lens is raised 
up and displaced in the direction of approaching the optical disc, in the case 
where the Ll layer is focused on, the focus error signal of reflected light from 
a reflective film of the Ll layer converges on "0". As described above, if the 
objective lens is displaced in the direction of approaching the optical disc, two 

20 focus error signals with an S-shaped waveform (hereinafter referred to as 
"S-shaped signals") are obtained, which are centered on the position of the 
objective lens when the L0 layer is focused on (hereinafter referred to as a 
"focused focal position" of the L0 layer, as occasion demands) and centered on 
the focused focal position of the Ll layer. It is possible to focus on each of the 

25 L0 layer and the Ll layer, by displacing the position of the objective lens up 
and down, under the control of focus servo using the two S-shaped signals. 
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[0005] 

Moreover, as described in a patent document 3, there is also a 
technology in which management information or the like is recorded only in a 
certain recording layer out of the plurality of recording layers. Furthermore, 
5 as described in a patent document 4, there is also a technology in which the 
plurality of recording layers are disposed without overlapped each other. 
[0006] 

Patent document 1- Japanese Patent Application Laid Open NO. 2000-311346 
Patent document 2: Japanese Patent Application Laid Open NO. 2001-23237 
10 Patent document 3* Japanese Patent Application Laid Open NO. 
2003-168221 

Patent document 4- Japanese Patent Application Laid Open NO. Hei 
9-147415 

15 Disclosure of Invention 

Subject to be Solved by the Invention 
[0007] 

However, in such an optical disc, in the case where it is desired to 
focus the laser light on a desired recording layer out of the plurality of 

20 recording layers, the laser light is sometimes focused on a recording layer 
different from the desired recording layer. In particular, it is highly possible 
that the different recording layer is focused on, during an operation of reading 
the management information immediately after the optical disc is inserted in 
a player, a recorder, or the like. Namely, the S-shaped signal of the LI layer 

25 is misidentified as the S-shaped signal of the L0 layer. In this case, there is 
such a technical problem that the optical pickup obtains address information, 
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such as a sector number, of the LI layer and misidentifies it as the address 
information of the LO layer, to thereby malfunction, such as running out of 
control and bumping into a stopper on the inner circumferential side of the 
optical disc. 
5 [0008] 

In order to solve the above-mentioned conventional problem, it is 
therefore an object of the present invention to provide an information 
recording medium, on which the information can be properly recorded onto 
the information recording medium having a plurality of recording layers and 
10 the recorded data can be reproduced. 

Means for Solving the Subject 
[0009] 

In order to solve the above object of the present invention, an 
15 information recording medium according to claim 1 of the present invention is 
provided with- a first recording layer in which a first recording track path to 
record therein record information is formed; and a second recording layer 
which is laminated on the first recording layer and in which a second 
recording tack path to record therein the record information is formed in a 
20 direction opposite to the first recording track path, in one recording layer of 
the first and second recording layers, a predetermined area in which focus 
leading of laser light is performed reflecting the laser light, in the other 
recording layer of the first and second recording layers, a facing area which 
faces the predetermined area not reflecting the laser light. 

25 

Brief Description of Drawings 
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[0010] 

[FIG. 1] FIGs. 1 are a substantial plan view showing the basic structure of 
an optical disc having a plurality of recording areas in a first example of the 
information recording medium of the present invention (FIG. 1(a)), and a 
5 schematic cross sectional view of the optical disc and a corresponding 
conceptual diagram showing a recording area structure in the radial direction 
(FIG. Kb)). 

[FIG. 2] FIG. 2 is a partially enlarged perspective view showing the 
recording surface of the optical disc in the first example of the information 

10 recording medium of the present invention. 

[FIG. 3] FIG. 3 is a conceptual graph showing the data structure of the 
two-layer type optical disc in the first example of the information recording 
medium of the present invention, a physical sector number constituting an 
ECC block in the recording areas of the optical disc, and a recording or 

15 reproducing method by an opposite method of the optical disc. 

[FIGs. 4] FIGs. 4 are a schematic data structure diagram showing the data 
structure of the two-layer type optical disc in the first example of the 
information recording medium of the present invention (FIG. 4(a)) and an 
enlarged diagram thereof (FIG. 4(b)). 

20 [FIGs. 5] FIGs. 5 are a schematic structure diagram showing a physical 
structure in the case where an LI layer film is further formed on an L0 layer 
film which is formed on a transparent substrate of the two-layer type optical 
disc in the first example of the information recording medium of the present 
invention (FIG. 5(a)) and a schematic structure diagram showing a physical 

25 structure in the case where the L0 layer and the LI layer are pasted after 
each of the films is formed on a different substrate (FIG. 5(b)). 
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[FIGs. 6] FIGs. 6 are a schematic data structure diagram showing the data 
structure of the two-layer type optical disc in a comparison example (FIG. 
6(a)) and an enlarged diagram thereof (FIG. 6(b)). 

[FIGs. 7] FIGs. 7 are a schematic structure diagram showing a physical 
5 structure in the case where the LI layer film is further formed on the LO layer 
film which is formed on the transparent substrate of the two-layer type 
optical disc in the comparison example (FIG. 7(a)) and a schematic structure 
diagram showing a physical structure in the case where the LO layer and the 
LI layer are pasted after each of the films is formed on a different substrate 
10 (FIG. 7(b)). 

[FIGs. 8] FIGs. 8 are a data structure diagram showing the data structure of 
the two -layer type optical disc in a second example of the information 
recording medium of the present invention (FIG. 8(a)) and an enlarged 
diagram thereof (FIG. 8(b)). 

15 [FIGs. 9] FIGs. 9 are a schematic structure diagram showing a physical 
structure in the case where the LI layer film is further formed on the LO layer 
film which is formed on the transparent substrate of the two-layer type 
optical disc in the second example of the information recording medium of the 
present invention (FIG. 9(a)) and a schematic structure diagram showing a 

20 physical structure in the case where the LO layer and the LI layer are pasted 
after each of the films is formed on a different substrate (FIG. 9(b)). 
[FIGs. 10] FIGs. 10 are a data structure diagram showing the data 
structure of the two-layer type optical disc in a third example of the 
information recording medium of the present invention (FIG. 10(a)) and an 

25 enlarged diagram thereof (FIG. 10(b)). 

[FIGs. 11] FIGs. 11 are a schematic structure diagram showing a physical 
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structure in the case where the LI layer film is further formed on the LO layer 
film which is formed on the transparent substrate of the two-layer type 
optical disc in the third example of the information recording medium of the 
present invention (FIG. 11(a)) and a schematic structure diagram showing a 
5 physical structure in the case where the LO layer and the Ll layer are pasted 
after each of the films is formed on a different substrate (FIG. 11(b)). 
[FIGs. 12] FIGs. 12 are a data structure diagram showing the data 
structure of the two-layer type optical disc in a fourth example of the 
information recording medium of the present invention (FIG. 11(a)) and an 

10 enlarged diagram thereof (FIG. 11(b)). 

[FIGs. 13] FIGs. 13 are a schematic structure diagram showing a physical 
structure in the case where the Ll layer film is further formed on the LO layer 
film which is formed on the transparent substrate of the two -layer type 
optical disc in the fourth example of the information recording medium of the 

15 present invention (FIG. 13(a)) and a schematic structure diagram showing a 
physical structure in the case where the LO layer and the Ll layer are pasted 
after each of the films is formed on a different substrate (FIG. 13(b)). 
[FIGs. 14] FIGs. 14 are a data structure diagram showing the data 
structure of the two-layer type optical disc in a fifth example of the 

20 information recording medium of the present invention (FIG. 14(a)) and an 
enlarged diagram thereof (FIG. 14(b)). 

[FIGs. 15] FIGs. 15 are a schematic structure diagram showing a physical 
structure in the case where the Ll layer film is further formed on the LO layer 
film which is formed on the transparent substrate of the two-layer type 
25 optical disc in the fifth example of the information recording medium of the 
present invention (FIG. 15(a)) and a schematic structure diagram showing a 
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physical structure in the case where the LO layer and the LI layer are pasted 
after each of the films is formed on a different substrate (FIG. 15(b)). 
[FIGs. 16] FIGs. 16 are a block diagram showing the entire structure of an 
information reproducing apparatus for the optical disc in the examples of the 
5 present invention (FIG. 16(a)) and a graph showing one example of a focus 
error signal in the examples of the present invention. 



Description of Reference Codes 
[0011] 

10 I - center hole, 10- -track, 11- -ECC block, 20- • record mark, 100- - optical disc, 
101-0 (101-1)- - lead-in area, 102-0 (102-1) -data area, 103-0 (103-1)— lead-out 
area, 103-0a * semitransparent reflective film lacking portion, 103-la - - 
reflective film lacking portion, 103- lb- • -light absorption or light scattering 
film, 104-0 (104-1) ---middle area, 106 • • transparent substrate, 107- first 

15 recording layer, 109- -wobble, 108- - semitransparent reflective film, 205- • 
middle layer, 207 -•• second recording layer, 208 ••■ reflective film, 200 ••• 
information reproducing apparatus, 201- - objective lens, 202 -optical pickup, 
203- -spindle motor, 204- - head amplifier, 210- -sum generation circuit, 211* • 
pit data demodulation circuit, 212- -pit data correction circuit, 213- - buffer, 

20 214- -interface, 220- • -push-pull signal generation circuit, 221* -low pass filter, 
222 -servo unit, 300- -CPU, GT-- groove track, LT-land track, LB- - laser 
light, LP- --land pre-pit, CDZ-- control data zone 



Best Mode for Carrying Out the Invention 
25 [0012] 

(Embodiment of Information Recording Medium) 
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Hereinafter, the information recording medium in the embodiment of 
the present invention will be explained. 
[0013] 

The embodiment according to an information recording medium of the 
5 present invention is provided with- a first recording layer in which a first 
recording track path to record therein record information is formed; and a 
second recording layer which is laminated on the first recording layer and in 
which a second recording tack path to record therein the record information is 
formed in a direction opposite to the first recording track path, in one 
10 recording layer of the first and second recording layers, a predetermined area 
in which focus leading of laser light is performed reflecting the laser light, in 
the other recording layer of the first and second recording layers, a facing 
area which faces the predetermined area not reflecting the laser fight. 
[0014] 

15 According to the embodiment of the information recording medium of 

the present invention, the first and second recording layers are laminated on 
one side of a disc-shaped substrate, and it is a DVD or an optical disc of a 
two-layer type or multilayer type, for example. In the first recording layer, 
the address information, such as a sector number, is readably recorded, and 

20 the record information, ^such as audio, video information, and content 
information, can be recorded along the first recording track path. In the 
second recording layer, the address information, such as a sector number, 
appended in a direction different from that of the address information of the 
first recording layer is readably recorded, and the record information, such as 

25 audio, video information, and content information, can be recorded along the 
second recording track path. By virtue of such construction, the laser light 
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for recording or reproduction is irradiated in the order of the substrate, the 

first recording layer, and the second recording layer. 

[0015] 

Particularly, the first recording track path is directed from one side to 
the other side, out of the inner and outer circumferential sides of the 
discshaped substrate, for example. In contrast, the second recording track 
path is directed from the other side to the one side. Namely, in the two-layer 
type or multilayer type information recording medium, continuous recording 
is possible by the "opposite method" in which the track paths are directed in 
the opposite direction between the two recording layers. Therefore, if the 
recording is continuously performed from the end edge of the first recording 
layer (e.g. the end portion on the outer circumferential side) to the start edge 
of the second recording layer (e.g. the end portion on the outer circumferential 
side), it is hardly necessary or not necessary at all to change the irradiation 
position of the laser light in the substrate surface in the radial direction, in 
changing the recording layer as the target of a recording process or 
reproduction process related to the record information. Thus, it is possible to 
perform quick layer jump (i.e. a layer changing operation). This is extremely 
useful in practice, in the point that it facilitates uninterrupted reproduction 
without a special buffer function to change the recording layer, when the 
continuous record information, such as a movie, for example, is recorded. 
[0016] 

Particularly in the embodiment, in one recording layer of the first and 
second recording layers, the management information, such as control data, 
for recording or reproduction in which focus leading is firstly performed upon 
the recording or reproduction, is recorded in the predetermined area, such as 
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a control data zone, for example. The focus leading herein is that the first 
recording layer or the second recording layer is focused on by an optical 
pickup in order to obtain the management information for recording or 
reproduction, when the information recording medium is inserted or the like. 
5 Moreover, in the other recording layer of the first and second recording layers, 
it is constructed such that in the facing area which faces the predetermined 
area, light is not emitted, i.e. not reflected, according to the laser light for 
recording or reproduction. 
[0017] 

10 Specifically, in the facing area of the second recording layer which 

faces the predetermined area, such as the control data zone, of the desired 
first recording layer, if it is constructed such that light is transmitted, 
absorbed or scattered due to the lack of a reflective film or the like, the light is 
not reflected, i.e., not emitted, depending on the laser fight for recording or 

15 reproduction. By this, the light from the optical pickup is not focused on the 
second recording layer but can be focused on the desired first recording layer. 
Thus, it is possible to certainly and quickly obtain the management 
information recorded in the control data zone or the like of the desired first 
recording layer, for example. 

20 [0018] 

More specifically, it is possible to focus on the first recording layer, by 
displacing the position of the objective lens in the optical pickup up and down, 
under the control of focus servo using one S-shaped signal in the desired first 
recording layer. Thus, it is possible to certainly and quickly realize access to 
25 the management information such as a book type or the like, recorded in the 
predetermined area, such as the control data zone, of the first recording layer. 
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The reason is as follows. At first, if the objective lens in the optical pickup is 
displaced in a direction of approaching the optical disc, only one S-shaped 
signal is obtained which is centered on the focused focal position at which the 
focus error signal of reflected light from a semitransparent reflective film of 
the first recording layer converges on "0". Even if the objective lens is 
further raised up and displaced in the direction of approaching the optical 
disc, the light transmitted through the semitransparent reflective film of the 
first recording layer is also transmitted through the facing area where the 
reflective film is lacking of the second recording layer as it is, that is, the light 
is not reflected in the second recording layer. Thus, the S-shaped signal does 
not appear in the second recording layer, and the second recording layer is 
hardly focused on or not focused on at all. 
[0019] 

If it is constructed such that the fight is emitted depending on the 
laser fight in both the predetermined area and the facing areas of the first 
and second recording layers, it may be possible to focus on each of the first 
and the second recording layers, by displacing the position of the objective 
lens up and down, under the control of focus servo using two S-shaped signals 
in the first and second recording layers. 
[0020] 

However, in this type of optical disc, in the case where it is desired to 
focus the laser light on a desired recording layer out of the plurality of 
recording layers, the laser light is sometimes focused on a different recording 
layer from the desired recording layer. In particular, it is highly possible 
that the different recording layer is focused on, during an operation of reading 
the management information immediately after the optical disc is inserted in 
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a player, a recorder, or the like. Namely, the S-shaped signal of the second 
recording layer is misidentified as the S*shaped signal of the first recording 
layer. In this case, the optical pickup obtains the address information, such 
as the sector number, of the second recording layer and misidentifies it as the 
5 address information of the first recording layer, to thereby malfunction (or 
error function), such as running out of control and bumping into a stopper on 
the inner circumferential side of the optical disc. In contrast, in the 
embodiment, it is possible to focus on the desired recording layer, by 
displacing the position of the objective lens in the optical pickup up and down, 
10 under the control of focus servo using one S-shaped signal in the desired 
recording layer. Thus, it is possible to certainly and quickly realize access to 
the management information such as a book type or the like, recorded in the 
control data zone, of the desired recording layer. 
[0021] 

15 In one aspect of the embodiment of the information recording medium 

of the present invention, a reflective film corresponding to the facing area is 
lacking in the other recording layer. 
[0022] 

According to this aspect, at first, if the objective lens in the optical 
20 pickup is displaced in a direction of approaching the optical disc, only one 
S-shaped signal is obtained which is centered on the focused focal position at 
which the focus error signal of the reflected light from the semitransparent 
reflective film of the desired first recording layer converges on "0 M . Even if 
the objective lens is further raised up and displaced in the direction of 
25 approaching the optical disc, the light transmitted through the 
semitransparent reflective film of the first recording layer is also transmitted 



through the facing area where the reflective film is lacking of the second 
recording layer as it is, that is, the light is not reflected in the second 
recording layer. Thus, the S-shaped signal does not appear in the second 
recording layer, and the second recording layer is hardly focused on or not 
5 focused on at all. 
[0023] 

Accordingly, it is possible to certainly and quickly realize access to the 
management information such as a book type or the like, recorded in the 
predetermined area, such as the control data zone, of the desired recording 
10 layer. 
[0024] 

In another aspect of the embodiment of the information recording 
medium of the present invention, a light absorption or light scattering film is 
disposed in a portion corresponding to the facing area in the other recording 
15 layer. 
[0025] 

According to this aspect, at first, if the objective lens in the optical 
pickup is displaced in a direction of approaching the optical disc, only one 
S-shaped signal is obtained which is centered on the focused focal position at 

20 which the focus error signal of the reflected light from the semitransparent 
reflective film of the desired first recording layer converges on "0". Even if 
the objective lens is further raised up and displaced in the direction of 
approaching the optical disc, the laser fight transmitted through the 
semitransparent reflective film of the first recording layer is absorbed or 

25 scattered by the light absorption or light scattering film of the second 
recording layer, that is, the laser light is not reflected in the second recording 



layer. Thus, the S-shaped signal does not appear in the second recording 
layer, and the second recording layer is hardly focused on or not focused on at 
all. 
[0026] 

5 Accordingly, it is possible to certainly and quickly realize access to the 

management information such as a book type or the like, recorded in the 
predetermined area, such as the control data zone, of the desired recording 
layer. 
[0027] 

10 In another aspect of the embodiment of the information recording 

medium of the present invention, the one recording layer is disposed closer to 
a side where the laser light is irradiated than to the other recording layer, and 
the light absorption or light scattering film is disposed on a side of the facing 
area in a portion corresponding to the predetermined area or a portion of the 

15 predetermined area. 
[0028] 

According to this aspect, at first, if the objective lens in the optical 
pickup is displaced in a direction of approaching the optical disc, only one 
S y shaped signal is obtained which is centered on the focused focal position at 

20 which the focus error signal of the reflected light from the semitransparent 
reflective film of the desired first recording layer converges on "0". Even if 
the objective lens is further raised up and displaced in the direction of 
approaching the optical disc, the laser light LB transmitted through the 
semitransparent reflective film of the first recording layer is absorbed or 

25 scattered by the light absorption or light scattering film which is formed on 
the semitransparent reflective film of the first recording layer by the side of 
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the second recording layer, that is, the laser light is not reflected in the second 
recording layer. Thus, the S*shaped signal does not appear in the second 
recording layer, and the second recording layer is hardly focused on or not 
focused on at all. 
5 [0029] 

Accordingly, it is possible to certainly and quickly realize access to the 
management information such as a book type or the like, recorded in the 
predetermined area, such as the control data zone, of the desired first 
recording layer. 
10 [0030] 

In another aspect of the embodiment of the information recording 
medium of the present invention, the one recording layer is disposed closer to 
a side where the laser light is irradiated than to the other recording layer, and 
a whole reflective film is disposed in a portion corresponding to the 
15 predetermined area or a portion of the predetermined area. 
[0031] 

According to this aspect, at first, if the objective lens in the optical 
pickup is displaced in a direction of approaching the optical disc, only one 
S-shaped signal is obtained which is centered on the focused focal position at 

20 which the focus error signal of the reflected light from the entire or whole 
reflective film of the desired first recording layer converges on "0". Even if 
the objective lens is further raised up and displaced in the direction of 
approaching the optical disc, the laser light reflected by the entire or whole 
reflective film of the first recording layer is obviously not transmitted through 

25 the first recording layer nor reflected in the second recording layer. Thus, 
the S-shaped signal does not appear in the second recording layer, and the 
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second recording layer is hardly focused on or not focused on at all. 
[0032] 

Accordingly, it is possible to certainly and quickly realize access to the 
management information such as a book type or the like, recorded in the 
predetermined area, such as the control data zone, of the desired first 
recording layer. 
[0033] 

In another aspect of the embodiment of the information recording 
medium of the present invention, the predetermined area is an area of a 
lead-in area in which control data is recorded, and the facing area is a partial 
area of a lead-out area. 
[0034] 

According to this aspect, the predetermined area where the 
management information, such as control data, is recorded is located in the 
lead-in area of the desired first recording layer, and the facing area which 
faces the predetermined area is located in the lead-out area of the second 
recording layer. 
[0035] 

Accordingly, it is possible to certainly and quickly realize access to the 
management information such as a book type or the like, recorded in the 
predetermined area, such as the control data zone formed by embosses or the 
like, located in the lead-in area of the desired first recording layer, when the 
information recording medium is inserted or the like. 
[0036] 

These effects and other advantages of the present invention become 
more apparent from the following examples. 
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[0037] 

As explained above, according to the embodiment of the information 
recording medium of the present invention, it is provided with* the first 
recording layer; and the second recording layer, in one recording layer of the 
5 first and second recording layers, a predetermined area reflecting the laser 
light, in the other recording layer, a facing area not reflecting the laser light. 
Thus, it is possible to properly record the information onto the information 
recording medium having a plurality of recording layers and to reproduce the 
recorded data, for example. 

10 

Examples 
[0038] 

(First Example of Information Recording Medium) 

Next, with reference to FIGs. 1 to FIGs. 7, the first example of the 
15 information recording medium of the present invention will be discussed in 
detail, on the basis of the drawings. 
[0039] 

At first, with reference to FIGs. 1, the basic structure of an optical 
disc in the first example of the recording medium of the present invention will 

20 be discussed. FIG. 1(a) is a substantial plan view showing the basic 
structure of an optical disc having a plurality of recording areas in the first 
example of the information recording medium of the present invention, and 
FIG. 1(b) is a schematic cross sectional view of the optical disc and a 
corresponding conceptual diagram showing a recording area structure in the 

25 radial direction. 
[0040] 



As shown in FIG. 1(a) and FIG. 1(b), an optical disc 100 has a 
recording surface on a disc main body with a diameter of about 12 cm, as is a 
DVD. On the recording surface, the optical disc 100 is provided with' a 
lead-in area 101; a data area 102; and a lead-out area 103 or a middle area 
5 104, related to the example, centered on a center hole 101. Then, for 
example, on a transparent substrate 106 of the optical disc 100, there are 
laminated recording layers and the like. In each recording area of the 
recording layers, a track or tracks 10, such as a groove track and a land track, 
are alternately placed, spirally or concentrically, with the center hole 101 as 
10 the center. On the track 10, data is divided and recorded by a unit of ECC 
block 11. The ECC block 11 is a data management unit by a pre-format 
address in which record information is error-correctable. 
[0041] 

Incidentally, the present invention is not particularly limited to the 
15 optical disc having these three areas. For example, even if the lead-in area 
101, the lead-out area 103 or the middle area 104 does not exist, a data 
structure explained below can be constructed. Moreover, as described later, 
the lead-in area 101, the lead-out area 103 or the middle area 104 may be 
further segmentized. 
20 [0042] 

Particularly, the optical disc 100 in the example, as shown in FIG. 1(b), 
has such a structure that an L0 layer which constitute one example of the 
"first recording layer" of the present invention and an LI layer which 
constitute one example of the "second record layers" of the present invention 
25 are laminated on the transparent substrate 106, for example. Upon the 
recording / reproduction of such a two-layer type optical disc 100, the 
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recording / reproduction in the LO layer or the LI layer is performed, 
depending on which recording layer has the focus position of laser light LB, 
irradiated from the upper to the lower side in FIG. 1(b). Moreover, the 
optical disc 100 in the example is not limited to a two-layer single sided type, 
5 i.e., a dual layer type, but may be a two-layer double sided type, i.e., a dual 
layer double sided type. Furthermore, the optical disc 100 in the example is 
not limited to the optical disc having the two recording layers, as described 
above, but may be an optical disc of a multilayer type which has three or more 
layers. 
10 [0043] 

Incidentally, a recording / reproducing procedure by the opposite 
method on the two-layer type optical disc and the data structure of each layer 
will be described later. 
[0044] 

15 Next, with reference to FIG. 2, an outline of the physical structure of 

the optical disc in the first example of the information recording medium of 
the present invention will be discussed in more details. More specifically, 
the optical disc 100 in the first example is constructed as a two-layer type 
optical disc on which a plurality of data zones 102 or the like are formed in a 

20 lamination structure, for example. FIG. 2 is a partially enlarged perspective 
view showing the recording surface of the optical disc in the first example of 
the information recording medium of the present invention. 
[0045] 

As shown in FIG. 2, in the first example, the optical disc 100 has a 
25 first recording layer 107 of a phase change type or of an irreversible change 
recording type by heat or the like, which constitutes an information recording 
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surface, laminated on (on the lower side of, in FIG. 2) the disc-shaped 
transparent substrate 106, and further has a semitransparent reflective film 
108 thereon (on the lower side thereof in FIG. 2). On the information 
recording surface constructed from the surface of the first recording layer 107, 
5 the groove track GT and the land track LT are alternately formed. 
Incidentally, upon recording and reproduction of the optical disc 100, for 
example, as shown in FIG. 2, the groove track GT is irradiated with the laser 
light LB through the transparent substrate 106. For example, upon 
recording, the laser light LB is irradiated with a recording laser power, to 

10 thereby perform the writing by a phase change or the irreversible change 
recording by heat or the like, with respect to the first recording layer 107. 
On the other hand, upon reproduction, the laser light LB is irradiated with a 
reproduction laser power weaker than the recording laser power, by which the 
record data written in the first recording layer 107 is read. 

15 [0046] 

In the first example, the groove track GT is oscillated with a constant 
amplitude and at a constant spatial frequency. In other words, the groove 
track GT is wobbled, and the cycle of the wobble 109 is set to a predetermined 
value. On the land track LT, there is formed an address pit which is referred 

20 to as a land pre -pit LP and which indicates pre -format address information. 
By virtue of the two addressing (i.e. the wobble 109 and the land pre -pit LP), 
it is possible to obtain information necessary for disc rotation control during 
the recording, generation of a recording clock, or data recording, such as a 
recording address. Incidentally, it is also possible to record the pre-format 

25 address in advance, by modulating the wobble 109 of the groove track GT in a 
predetermined modulation method, such as frequency modulation and phase 



modulation. 
[0047] 

Particularly in the first example, a second recording layer 207 is 
formed on (on the lower side of, in FIG. 2) the semitransparent reflective film 
5 108, and moreover, a reflective film 208 is formed thereon (on the lower side 
thereof, in FIG. 2). The second recording layer 207 is constructed such that 
the recording and reproduction of the phase change type or of the irreversible 
change recording type by heat or the like can be performed in substantially 
the same manner as the first recording layer 107, by irradiating the laser 

10 light LB through the transparent substrate 106, the first recording layer 107, 
and the semitransparent reflective film 108. With regard to the second 
recording layer 207 and the reflective film 208, they may be laminated, i.e. 
film-formed, on the transparent substrate 106 on which the first recording 
layer 107 and the semitransparent reflective film 108 or the like are formed. 

15 Alternatively, after each of them is laminated, i.e. film-formed, on a different 
substrate, they may be pasted to the transparent substrate 106. Incidentally, 
between the semitransparent reflective film 108 and the second recording 
layer 207, there is provided a transparent middle layer 205 constructed from 
a transparent adhesive or the like, as occasion demands, according to the 

20 manufacturing method. 
[0048] 

Upon the recording and reproduction of such a two-layer type optical 
disc 100, the recording and reproduction in the first recording layer 107 or the 
second recording layer 207 is performed, depending on which recording layer 
25 has the focus position of the laser light LB, that is, which recording layer is 
focused on. 



[0049] 

Next, with reference to FIG. 3, an explanation will be given for the 
data structure of the two-layer type optical disc in the first example of the 
information recording medium of the present invention, a physical sector 
5 number constituting an ECC block in the recording areas of the optical disc, 
and a recording or reproducing method by an opposite method of the optical 
disc. Here, the physical sector number (hereinafter referred to as a sector 
number, as occasion demands) is position information which indicates an 
absolute physical address in the recording area of the optical disc. FIG. 3 is 

10 a conceptual graph showing the data structure of the two-layer type optical 
disc in the first example of the information recording medium of the present 
invention, the physical sector number constituting an ECC block in the 
recording areas of the optical disc, and the recording or reproducing method 
by an opposite method of the optical disc. The vertical axis indicates the 

15 sector number by hexadecimal numeral, and the horizontal axis indicates a 
relative position in the radial direction of the optical disc. 
[0050] 

As shown in FIG. 3, the two-layer type optical disc 100 in the first 
example of the information recording medium of the present invention is 

20 provided with- the above-mentioned transparent substrate; and two recording 
layers laminated on the substrate, i.e. an L0 layer (i.e. a recording layer 
corresponding to the first recording layer 107 in the present invention in FIG. 
2) and an LI layer (i.e. a recording layer corresponding to the second 
recording layer 207 in the present invention in FIG. 2) (Incidentally, FIG. 3 

25 shows up-down reversal of position, as compared to FIG. 1(b) and FIG. 2, for 
convenience of explanation). Specifically, the L0 layer is provided with: a 
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lead-in area 101-0; a data area 102*0; and a middle area 104-0, from the inner 
to the outer circumferential side. The lead-in area 101-0 is provided with' a 
PC (Power Calibration) area for an OPC (Optimum Power Calibration) 
process; and a control data zone CDZ constituting one example of the 
5 predetermined area in the present invention in which the management 
information or the like is recorded. 
[0051] 

On the other hand, the LI layer is provided with: a middle area 104- 1; 
a data area 102-1; and a lead-out area 103-1, from the outer to the inner 
10 circumferential side. The lead-out area 103-1 may be also provided with a 
not-illustrated OPC area or the like. 
[0052] 

The optical disc 100 is constructed in the above manner, so that the 
laser light LB is irradiated from the side of the above-mentioned transparent 

15 substrate, i.e., from the lower to the upper side in FIG. 3, by a not-illustrated 
optical pickup in the recording or reproduction of the optical disc 100, and the 
focal distance thereof or the like is controlled. At the same time, the travel 
distance and direction in the radial direction of the optical disc 100 are 
controlled. By this, the data is recorded into each recording layer, or the 

20 recorded data is reproduced. 
[0053] 

In particular, the opposite method is adopted in the recording or 
reproduction procedure for the two -layer type optical disc in the first example 
of the information recording medium of the present invention. The opposite 
25 method herein is, more specifically, such a method that as the recording or 
reproduction procedure for the two-layer type optical disc, the optical pickup 
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of an information recording / reproducing apparatus described later is 
displaced from the inner to the outer circumferential side, i.e. in a direction of 
a right-pointing arrow in FIG. 3, in the LO layer, while the optical pickup is 
displaced from the outer to the inner circumferential side, i.e. in a direction of 
5 a left-pointing arrow in FIG. 3, in the LI layer, to thereby perform the 
recording or reproduction on the two-layer type optical disc. In the opposite 
method, if the recording or reproduction is ended in the LO layer, the optical 
pickup, located on the most outer circumference of the optical disc, does not 
have to be displaced again to the most inner circumference when the 

10 recording or reproduction is started in the LI layer, and it is only necessary to 
change the focal distance from the LO layer to the LI layer. Thus, there is an 
advantage that a changing time from the LO layer to the LI layer is shorter 
than that in the parallel method which is a recording or reproducing method 
in which the track path direction is the same between the two recording 

15 layers. This is why the opposite method is adopted for the recording of a 
large-volume of content information. 
[0054] 

Specifically, at first, in the LO layer, as the optical pickup is displaced 
in the lead-in area 101-0, the data area 102-0, and the middle area 104*0, 

20 from the inner to the outer circumferential side, the sector number in the 
recording area of the optical disc 100 increases. More specifically, the optical 
pickup sequentially accesses the end position of the lead-in area 101*0 with a 
sector number of M 02FFFFh" (refer to an A point in FIG; 3), the start position 
of the data area 102*0 with a sector number of "030000h ft (refer to a B point in 

25 FIG. 3), and the end position of the data area 102-0 with a sector number of 
"lAFFFFh" (hereinafter referred to as a M turn-around point" in the L0 layer, 



as occasion demands^ refer to a C point in FIG. 3), and the optical pickup is 
displaced to the middle area 104*0 which functions as the buffer. By this, 
the recording or reproduction is performed in the L0 layer. Incidentally, "h" 
at the tail of "30000h" or the like in the example indicates that it is expressed 
5 by hexadecimal numeral. 
[0055] 

On the other hand, in the LI layer, specifically, as the optical pickup is 
displaced in the middle area 104-1, the data area 102-1, and the lead-out area 
103-1 from the outer to the inner circumferential side, the sector number in 

10 the recording area of the optical disc 100 increases. More specifically, the 
optical pickup sequentially accesses the middle area 104-1 which functions as 
the buffer, the start position of the data area 102-1 with a sector number of 
"E50000h" (hereinafter referred to as a "turn-around point" in the LI layer, as 
occasion demands: refer to a D point in FIG. 3), and the end position of the 

15 data area 102-1 with a sector number of "FCFFEFh" (refer to an E point in 
FIG. 3), and the optical pickup is displaced to the lead-out area 103-1. By 
this, the recording or reproduction is performed in the LI layer. 
[0056] 

All the sector numbers in the L0 layer and the LI layer explained 
20 above have a 15's complement number relationship in the hexadecimal 
numeral. More specifically, the turn-around point in the L0 layer (the sector 
number of "lAFFFFh") and the turn-around point in the LI layer (the sector 
number of "E50000h") have the 15's complement number relationship. As a 
formal matter, the complement number of the "lAFFFFh" is obtained by 
25 converting the sector number of "lAFFFFh" in the hexadecimal numeral to a 
binary number of "000110101111111111111111", inverting the bits to 



"111001010000000000000000", and reconverting it to the "E50000h" in the 
hexadecimal numeral. Thus, the content information is recorded or 
reproduced at the same time that the optical pickup is continuously displaced 
in the sector numbers "030000h" to "lAFFFFh" of the data area 102-0 in the 
5 L0 layer and in the sector numbers "E50000h" to "FCFFEFh" of the data area 
102-1 in the LI layer, for example. 
[0057] 

With respect to the physical sector number explained above, a LBA 
(Logical Block Address) is allocated in a one-to-one manner. More 
10 specifically, "000000" LBA corresponds to the sector number "030000h", and 
"30FFFF" LBA corresponds to the sector number "FCFFEFh". 
[0058] 

Next, with reference to FIGs. 4 and FIGs.5, a detailed explanation 
will be given for the data structure of the two -layer type optical disc in the 

15 first example of the information recording medium of the present invention, 
the physical structure thereof, and a method of focusing on a desired 
recording layer upon the recording or reproduction of the optical disc. FIGs. 
4 are a schematic data structure diagram showing the data structure of the 
two-layer type optical disc in the first example of the information recording 

20 medium of the present invention (FIG. 4(a)) and an enlarged diagram thereof 
(FIG. 4(b)). Incidentally, the laser light LB emitted from a not-illustrated 
semiconductor laser in an optical pickup 202 is focused by an objective lens 
201, onto or toward the L0 layer and the Ll layer, in FIG. 4. FIGs. 5 are a 
schematic structure diagram showing a physical structure in the case where 

25 the Ll layer film is further formed on the L0 layer film which is formed on a 
transparent substrate of the two-layer type optical disc in the first example of 



the information recording medium of the present invention (FIG. 5(a)) and a 
schematic structure diagram showing a physical structure in the case where 
the LO layer and the LI layer are pasted after each of the films is formed on a 
different substrate (FIG. 5(b)). 
5 [0059] 

With regard to the data structure of the two-layer type optical disc in 
the first example of the information recording medium of the present 
invention, the explanation thereof is the same as that in the above-mentioned 
FIG. 3, so that it is omitted. 
10 [0060] 

In particular, as shown in FIGs. 4 and FIGs.5, in the two-layer type 
optical disc in the first example of the information recording medium of the 
present invention, the reflective film 208 is lacking in a reflective film lacking 
portion 103- la of the LI layer facing or opposed to the control data zone CDZ 
15 of the L0 layer. By this, the laser light LB from the optical pickup can be 
focused not on the LI layer but on the L0 layer, so that it is possible to obtain 
the management information recorded in the control data zone CDZ of the L0 
layer, certainly and quickly. 
[0061] 

20 More specifically, it is possible to focus on the L0 layer, by displacing 

the position of the objective lens in the optical pickup up and down, under the 
control of focus servo using one S-shaped signal in the desired L0 layer. 
Thus, it is possible to certainly and quickly realize access to the management 
information such as a book type or the like, recorded in the control data zone 

25 CDZ of the L0 layer. The reason is as follows. At first, if the objective lens 
in the optical pickup is displaced in a direction of approaching the optical disc, 
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only one S-shaped signal is obtained which is centered on the focused focal 
position at which the focus error signal of reflected light from the 
semitransparent reflective film 108 of the L0 layer converges on "0". Even if 
the objective lens is further raised up and displaced in the direction of 
approaching the optical disc, the laser light LB transmitted through the 
semitransparent reflective film 108 of the L0 layer is also transmitted 
through the reflective film lacking portion 103- la of the LI layer as it is, that 
is, the laser light LB is not reflected in the LI layer. Thus, the S-shaped 
signal does not appear in the LI layer, and the LI layer is hardly focused on 
or not focused on at all. 
[0062] 

Incidentally, even a not-illustrated two-layer type optical disc in the 
parallel method may adopt such construction that the reflective film 208 is 
lacking in the reflective film lacking portion 103- la of the LI layer facing the 
control data zone CDZ of the L0 layer. Even if it is constructed in this 
manner, it is possible to receive the same benefits as those of the optical disc 
in the above-mentioned example. 
[0063] 

Next, with reference to FIGs. 6 and FIGs. 7, as well as the 
above-mentioned FIG. 3, if necessary, a study is made regarding the operation 
and the effect of the first example of the information recording medium of the 
present invention. FIGs. 6 are a schematic data structure diagram showing 
the data structure of the two-layer type optical disc in a comparison example 
(FIG. 6(a)) and an enlarged diagram thereof (FIG. 6(b)). FIGs. 7 are a 
schematic structure diagram showing a physical structure in the case where 
the Ll layer film is further formed on the L0 layer film which is formed on the 
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transparent substrate of the two-layer type optical disc in the comparison 
example (FIG. 7(a)) and a schematic structure diagram showing a physical 
structure in the case where the LO layer and the LI layer are pasted after 
each of the films is formed on a different substrate (FIG. 7(b)). 
5 [0064] 

With regard to the data structure of the two-layer type optical disc in 
the comparison example, the explanation thereof is the same as that in the 
above-mentioned FIG. 3, so that it is omitted. Moreover, even with regard to 
the physical structure of the optical disc, the explanation thereof is the same 
10 as that in the above-mentioned FIG. 2, so that it is omitted. 
[0065] 

As shown in the above-mentioned FIG. 3 in addition to FIGs. 6 and 
FIGs. 7, in the optical disc 100 in the opposite method in the comparison 
example, the semitransparent reflective film 108 is laminated on the entire 

15 L0 layer, and the reflective film 208 is laminated on the entire LI layer. 
Thus, immediately after the optical disc is inserted or loaded, another 
S-shaped signal centered on the focused focal position at which the focus error 
signal of reflected light from the reflective film 208 of the LI layer converges 
on "0 M is also obtained, in addition to the S-shaped signal centered on the 

20 focused focal position at which the focus error signal of the reflected light 
from the semitransparent reflective film 108 of the L0 layer converges on "0". 
If the control data zone CDZ of the L0 layer is irradiated with the laser light 
LB under the control of focus servo using the two S-shaped signals, there is a 
possibility that the laser fight LB is focused on the LI layer corresponding to 

25 the same radial position by mistake, due to some external or internal factors, 
such as oscillation or vibration from the exterior, for example. 



[0066] 

In this case, because the information, such as the position information 
and the management information, can be read even in the LI layer, an 
information recording / reproducing apparatus described later tends to 
5 recognize the position information, such as the sector number, for example, 
and tends to continue the recording or reproduction operation in the LI layer. 
More specifically, under the control of the information recording / reproducing 
apparatus, the optical pickup searches for a sector number of "025000h" of the 
control data zone CDZ. Here, the laser light LB is mistakenly focused on the 
10 LI layer, so that a sector number of "FDAFFF" (i.e., inverting of "025O00h") of 
the LI layer is accessed. 
[0067] 

In the optical disc in the opposite method, as shown in the 
above-mentioned FIG. 3, the sector number in the L0 layer decreases as it 

15 reaches the inner circumferential side (i.e. the side of the lead-in area 101-0), 
while the sector number in the LI layer increases as it reaches the inner 
circumferential side (i.e. the side of the lead-out area 103-1). Therefore, 
although the LI layer is focused on, the optical pickup of the information 
recording / reproducing apparatus misidentifies that the L0 layer is focused 

20 on, and searches for the sector number M 025000h" smaller than the target 
number, toward the inner circumferential side. 
[0068] 

However, in the LI layer, the sector number increases as it reaches 
the inner circumferential side, so that the information recording / reproducing 
25 apparatus displaces the optical pickup further to the inner circumferential 
side in order to search for a proper sector number. Thus, it continues this 
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operation until the displacement of the optical pickup is limited by a stopper 
located on the most inner circumferential side in the end. Thus, there is a 
possibility that the management information recorded in a desired recording 
layer is not properly obtained. Such a situation is not preferable in the 
5 proper and quick operation of recording or reproducing the information. 
Therefore, even if the laser light is actually focused on the LI layer, the 
information recording / reproducing apparatus sometimes recognizes that it is 
focused on the LO layer. Thus, as described above, there is such a technical 
problem that it is hardly possible to properly obtain the management 
10 information for recording or reproduction, as originally intended. 
[0069] 

In contrast, according to the optical disc in the first example 
explained with reference to FIGs. 1 to FIGs. 5, by constructing it such that 
the reflective film 208 is lacking in the reflective film lacking portion 103"la 

15 of the LI layer facing the control data zone CDZ of the LO layer, it is possible 
to focus the laser light LB from the optical pickup not on the LI layer but on 
the LO layer, and it is also possible to certainly and quickly obtain the 
management information recorded in the control data zone CDZ of the LO 
layer. 

20 [0070] 

(Second Example of Information Recording Medium) 

Next, with reference to FIGs. 8 to FIGs. 9, a detailed explanation will 
be given for the data structure of the two-layer type optical disc in the second 
example of the information recording medium of the present invention, the 
25 physical structure thereof, and the method of focusing on a desired recording 
layer upon the recording or reproduction of the optical disc. FIGs. 8 are a 



32 



data structure diagram showing the data structure of the two-layer type 
optical disc in the second example of the information recording medium of the 
present invention (FIG. 8(a)) and an enlarged diagram thereof (FIG. 8(b)). 
Incidentally, the laser light LB emitted from a not-illustrated semiconductor 
5 laser in the optical pickup 202 is focused by the objective lens 201, onto the LO 
layer and the LI layer, in FIG. 8, as in the above-mentioned FIG. 4. FIGs. 9 
are a schematic structure diagram showing a physical structure in the case 
where the LI layer film is further formed on the LO layer film which is formed 
on the transparent substrate of the two-layer type optical disc in the second 
10 example of the information recording medium of the present invention (FIG. 
9(a)) and a schematic structure diagram showing a physical structure in the 
case where the LO layer and the LI layer are pasted after each of the films is 
formed on a different substrate (FIG. 9(b)). 
[0071] 

15 The data structure and the physical structure of the two-layer type 

optical disc in the second example of the information recording medium of the 
present invention are substantially the same as those of the first example 
explained with reference to FIGs. 1 to FIGs. 7. 
[0072] 

20 In particular, as shown in FIGs. 8 and FIGs. 9, in the two-layer type 

optical disc in the second example of the information recording medium of the 
present invention, the semitransparent reflective film 108 is lacking in a 
semitransparent reflective film lacking portion 103-0a of the L0 layer facing 
or opposed to the control data zone CDZ of the LI layer. By this, the laser 

25 light LB from the optical pickup can be focused not on the L0 layer but on the 
LI layer, so that it is possible to certainly and quickly obtain the management 



information recorded in the control data zone CDZ of the LI layer. 
[0073] 

More specifically, it is possible to focus on the LI layer, by displacing 
the position of the objective lens in the optical pickup up and down, under the 
5 control of focus servo using one S-shaped signal in the desired LI layer. 
Thus, it is possible to certainly and quickly realize access to the management 
information such as a book type or the like, recorded in the control data zone 
CDZ of the LI layer. The reason is as follows. At first, if the objective lens 
in the optical pickup is displaced in a direction of approaching the optical disc, 

10 the laser light LB for recording or reproduction is transmitted through the 
semitransparent reflective film lacking portion 103-0a of the L0 layer, that is, 
the laser light LB is not reflected. Thus, the S-shaped signal does not appear 
in the L0 layer. If the objective lens is further raised up and displaced in the 
direction of approaching the optical disc, only one S-shaped signal is obtained 

15 which is centered on the focused focal position at which the focus error signal 
of the reflected light from the reflective film 208 of the LI layer converges on 
"0". Thus, the LO layer is hardly focused on or not focused on at all. 
[0074] 

By this, even in the optical disc in the second example, it is possible to 
20 receive the same benefits as those of the optical disc in the first example. 
[0075] 

(Third Example of Information Recording Medium) 

Next, with reference to FIGs. 10 to FIGs. 11, a detailed explanation 
will be given for the data structure of the two -layer type optical disc in the 
25 third example of the information recording medium of the present invention, 
the physical structure thereof, and the method of focusing on a desired 
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recording layer upon the recording or reproduction of the optical disc. FIGs. 
10 are a data structure diagram showing the data structure of the two -layer 
type optical disc in the third example of the information recording medium of 
the present invention (FIG. 10(a)) and an enlarged diagram thereof (FIG. 
5 10(b)). Incidentally, the laser light LB emitted from a not -illustrated 
semiconductor laser in the optical pickup 202 is focused by the objective lens 
201, onto the L0 layer and the LI layer, in FIG. 10, as in the above-mentioned 
FIG. 4. FIGs. 11 are a schematic structure diagram showing a physical 
structure in the case where the LI layer film is further formed on the L0 layer 

10 film which is formed on the transparent substrate of the two-layer type 
optical disc in the third example of the information recording medium of the 
present invention (FIG. 11(a)) and a schematic structure diagram showing a 
physical structure in the case where the L0 layer and the LI layer are pasted 
after each of the films is formed on a different substrate (FIG. 11(b)). 

15 [0076] 

The data structure and the physical structure of the two-layer type 
optical disc in the third example of the information recording medium of the 
present invention are substantially the same as those of the first example 
explained with reference to FIGs. 1 to FIGs. 7. 
20 [0077] 

In particular, as shown in FIGs. 10 and FIGs. 11, in the two-layer type 
optical disc in the third example of the information recording medium of the 
present invention, a light absorption or light scattering film 103- lb is 
provided on the L0 layer side of the reflective film 208 of the LI layer, in a 
25 facing area of the LI layer facing the control data zone CDZ of the L0 layer. 
By this, the laser light LB from the optical pickup can be focused not on the 
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LI layer but on the LO layer, so that it is possible to certainly and quickly 
obtain the management information recorded in the control data zone CDZ of 
the LO layer. 
[0078] 

5 More specifically, it is possible to focus on the LO layer, by displacing 

the position of the objective lens in the optical pickup up and down, under the 
control of focus servo using one S-shaped signal in the desired LO layer. 
Thus, it is possible to certainly and quickly realize access to the management 
information such as a book type or the like, recorded in the control data zone 

10 CDZ of the LO layer. The reason is as follows. At first, if the objective lens 
in the optical pickup is displaced in a direction of approaching the optical disc, 
only one S-shaped signal is obtained which is centered on the focused focal 
position at which the focus error signal of the reflected light from the 
semitransparent reflective film 108 of the LO layer converges on "0". Even if 

15 the objective lens is further raised up and displaced in the direction of 
approaching the optical disc, the laser light LB transmitted through the 
semitransparent reflective film 108 of the L0 layer is absorbed or scattered by 
the light absorption or light scattering film 103- lb of the LI layer, that is, the 
laser light LB is not reflected in the LI layer. Thus, the S-shaped signal does 

20 not appear in the LI layer, and the LI layer is hardly focused on or not 
focused on at all. 
[0079] 

By this, even in the optical disc in the third example, it is possible to 
receive the same benefits as those of the optical disc in the first example. 
25 [0080] 

(Fourth Example of Information Recording Medium) 
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Next, with reference to FIGs. 12 to FIGs. 13, a detailed explanation 
will be given for the data structure of the two-layer type optical disc in the 
fourth example of the information recording medium of the present invention, 
the physical structure thereof, and the method of focusing on a desired 
recording layer upon the recording or reproduction of the optical disc. FIGs. 
12 are a data structure diagram showing the data structure of the two-layer 
type optical disc in the fourth example of the information recording medium 
of the present invention (FIG. 11(a)) and an enlarged diagram thereof (FIG. 
11(b)). Incidentally, the laser light LB emitted from a not -illustrated 
semiconductor laser in the optical pickup 202 is focused by the objective lens 
201, onto the L0 layer and the LI layer, in FIG. 12, as in the above-mentioned 
FIG. 4. FIGs. 13 are a schematic structure diagram showing a physical 
structure in the case where the LI layer film is further formed on the L0 layer 
film which is formed on the transparent substrate of the two-layer type 
optical disc in the fourth example of the information recording medium of the 
present invention (FIG. 13(a)) and a schematic structure diagram showing a 
physical structure in the case where the L0 layer and the LI layer are pasted 
after each of the films is formed on a different substrate (FIG. 13(b)). 
[0081] 

The data structure and the physical structure of the two-layer type 
optical disc in the fourth example of the information recording medium of the 
present invention are substantially the same as those of the first example 
explained with reference to FIGs. 1 to FIGs. 7. 
[0082] 

In particular, as shown in FIGs. 12 and FIGs. 13, in the two-layer type 
optical disc in the fourth example of the information recording medium of the 
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present invention, the control data zone CDZ is provided in the LO layer, and 
a light absorption or light scattering film 103-0b is laminated on the LI layer 
side of the semitransparent reflective film 108 of the LO layer. By this, by 
virtue of substantially the same operation as in the case of the 
above-mentioned third example, the laser light LB from the optical pickup 
can be focused not on the LI layer but on the LO layer, so that it is possible to 
obtain the management information recorded in the control data zone CDZ of 
the LO layer, certainly and quickly. 
[0083] 

By this, even in the optical disc in the fourth example, it is possible to 
receive the same benefits as those of the optical disc in the first example. 
[0084] 

(Fifth Example of Information Recording Medium) 

Next, with reference to FIGs. 14 to FIGs. 15, a detailed explanation 
will be given for the data structure of the two-layer type optical disc in the 
fifth example of the information recording medium of the present invention, 
the physical structure thereof, and the method of focusing on a desired 
recording layer upon the recording or reproduction of the optical disc. FIGs. 
14 are a data structure diagram showing the data structure of the two-layer 
type optical disc in the fifth example of the information recording medium of 
the present invention (FIG. 14(a)) and an enlarged diagram thereof (FIG. 
14(b)). Incidentally, the laser light LB emitted from a not-illustrated 
semiconductor laser in the optical pickup 202 is focused by the objective lens 
201, onto or toward the LO layer and the Ll layer, in FIG. 14, as in the 
above-mentioned FIG. 4. FIGs. 15 are a schematic structure diagram 
showing a physical structure in the case where the Ll layer film is further 
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formed on the LO layer film which is formed on the transparent substrate of 
the two-layer type optical disc in the fifth example of the information 
recording medium of the present invention (FIG. 15(a)) and a schematic 
structure diagram showing a physical structure in the case where the LO 
layer and the LI layer are pasted after each of the films is formed on a 
different substrate (FIG. 15(b)). 
[0085] 

The data structure and the physical structure of the two-layer type 
optical disc in the fifth example of the information recording medium of the 
present invention are substantially the same as those of the first example 
explained with reference to FIGs. 1 to FIGs. 7. 
[0086] 

In particular, as shown in FIGs. 14 and FIGs. 15, in the two-layer type 
optical disc in the fifth example of the information recording medium of the 
present invention, the control data zone CDZ is provided in the LO layer, and 
a reflective film 103-0c is provided on the side of irradiation by the optical 
pickup 202 in the semitransparent reflective film 108 in the L0 layer and on 
the side of the semitransparent reflective film 108 in the recording layer of 
the information recording medium. Incidentally this reflective film 103-0c 
may have a function to adjust a reflection ratio. By this, the laser light LB 
from the optical pickup can be focused not on the LI layer but on the L0 layer, 
so that it is possible to obtain the management information recorded in the 
control data zone CDZ of the L0 layer, certainly and quickly. 
[0087] 

More specifically, it is possible to focus on the L0 layer, by displacing 
the position of the objective lens in the optical pickup up and down, under the 
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control of focus servo using one S-shaped signal in the desired LO layer. 
Thus, it is possible to certainly and quickly realize access tothe management 
information such as a book type or the like, recorded in the control data zone 
CDZ of the LO layer. The reason is as follows. At first, if the objective lens 
5 in the optical pickup is displaced in a direction of approaching the optical disc, 
only one S-shaped signal is obtained which is centered on the focused focal 
position at which the focus error signal of the reflected light from the 
reflective film 103-0c, provided on the side of irradiation by the optical pickup 
202, of the semitransparent reflective film 108 of the LO layer converges on 

10 f, 0". Even if the objective lens is further raised up and displaced in the 
direction of approaching the optical disc, the laser light LB reflected by the 
reflective film 103-0c of the LO layer is obviously not transmitted through the 
semitransparent reflective film 108 of the LO layer nor reflected in the LI 
layer. Thus, the S-shaped signal does not appear in the LI layer, and the LI 

15 layer is hardly focused on or not focused on at all. 
[0088] 

By this, even in the optical disc in the fifth example, it is possible to 
receive the same benefits as those of the optical disc in the first example. 
[0089] 

20 Incidentally, in the fifth example, the reflective film 103-0c may be 

provided not adjacent to the semitransparent reflective film 108 but as 
substitute for a part of the semitransparent reflective film 108 in the control 
data zone CDZ. 
[0090] 

25 (Information Reproducing Apparatus) 

Next, with reference to FIGs. 16, an information reproducing 
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apparatus for the optical disc in the examples of the present invention will be 
discussed. FIG. 16(a) is a block diagram showing the entire structure of the 
information reproducing apparatus for the optical disc in the examples of the 
present invention, and FIG. 16(b) is a graph showing one example of a focus 
5 error signal in the examples of the present invention. Incidentally, in FIG. 
16(b), the vertical axis indicates the intensity of the focus error signal (e.g. 
"Voltage"), and the horizontal axis indicates the position of the objective lens 
(e.g. "/zm"). 
[0091] 

10 An information reproducing apparatus 200 is provided with' the 

optical disc 100; the optical pickup 202 which constitutes one example of the 
"reproducing device" of the present invention,* a spindle motor 203; a head 
amplifier 204; a sum generation circuit 210; a pit data demodulation circuit 
211; a pit data correction circuit 212; a buffer 213; an interface 214; a 

15 push-pull signal generation circuit 220; a low pass filter 221; a servo unit 222; 
and a CPU (Central Processing Unit) 300. 
[0092] 

On the optical disc 100, pit data DP synchronized with a first clock 
signal CK1 is recorded by the length of a record mark 20. The first clock 

20 signal CK1 of a RF reproduction signal component is a signal which can be 
generated by the information reproducing apparatus 200 from the RF 
reproduction signal component of the optical disc 100 which varies in an 
almost constant cycle, in accordance with the wobbling, an unreadable 
emboss, or the like, as explained in the various examples of the optical disc 

25 100 described above. In this example, the first clock signal CK1 is generated 
by the pit data demodulation circuit 211. Incidentally, in the example, the 



record mark 20 can be interpreted as a pit, and the track is constructed from 

this pit row. 

[0093] 

More specifically, the information reproducing apparatus 200 is 
5 provided with: the optical pickup 202 for irradiating the optical disc 100 with 
a reproduction beam and outputting a signal in response to reflected light; the 
spindle motor 203 for controlling the rotation of the optical disc 100; and the 
servo unit 222. The first clock signal CK1 and a pit synchronization signal 
SYNCp are supplied to the servo unit 222. The servo unit 222 is 
10 synchronized with these signals, and performs spindle servo for controlling 
the rotation of the spindle motor 203, and focus servo and tracking servo for 
performing relative position control of the optical pickup 202 to the optical 
disc 100. 
[0094] 

15 The optical pickup 202 is provided with a laser diode for irradiating 

the reproduction beam; and a not-illustrated four-division detection circuit. 
The four-division detection circuit divides the reflected light of the 
reproduction beam into four areas 1A, IB, 1C, and ID shown in the upper 
part of FIGs. 16, and outputs each signal corresponding to the quantity of 

20 light in respective one of the areas. The head amplifier 204 amplifies each 
output signal of the optical pickup 202, and outputs a divisional read signal 
la corresponding to the area 1A, a divisional read signal lb corresponding to 
the area IB, a divisional read signal lc corresponding to the area 1C, and a 
divisional read signal Id corresponding to the area ID. Incidentally, here, 

25 the focus error signal by astigmatism is detected, for example (refer to FIG. 
16(b)). 



[0095] 

The sum generation circuit 210 is provided with an addition circuit for 
adding the divisional read signals la, lb, 1c, and Id and for outputting a sum 
read signal SRF. Incidentally, the sum read signal SRF is a signal which 
5 represents the length of the record mark. 
[0096] 

Thepit data demodulation circuit 211 reproduces the pit data DP on 
the basis of the sum read signal SRF, and generates the first clock signal CKl. 
More specifically, the pit data demodulation circuit 211 demodulates the 

10 reproduced pit data DP by using a predetermined table, with the pit 
synchronization signal SYNCp as a reference position, to thereby generate 
reproduction data. For example, if EFM modulation is adopted as a 
modulating method, a process of converting 14-bit pit data DP to 8-bit 
reproduction data is performed. Then, a descramble process is performed in 

15 which the order of the reproduction data is rearranged in accordance with a 
predetermined rule, and the processed reproduction data is outputted. 
[0097] 

The reproduction data obtained in this manner is supplied to the pit 
data correction circuit 212, on which an error correction process and an 
20 interpolation process are performed, and then, it is stored into the buffer 213. 
The interface 214 sequentially reads the data stored in the buffer 213, 
converts it in a predetermined output format, and outputs it to external 
equipment. 
[0098] 

25 The push-pull signal generation circuit 220 calculates (la + Id) - (lb 

+ lc) and generates a push-pull signal. The component (la + Id) 



corresponds to the areas 1A and ID which are on the left side with respect to 
the reading direction, while the component (lb + 1c) corresponds to the areas 
IB and 1C which are on the right side with respect to the reading direction. 
The value of the push-pull signal indicates a relative position relationship 
5 between the reproduction beam and the track. 
[0099] 

The push-pull signal is outputted to the servo unit 222 through the 
low pass filter 221. The servo unit 222 performs the tracking control on the 
basis of the push-pull signal. 
10 [0100] 

The CPU 300 is connected through a not-illustrated bus or the like, 
and controls the entire information reproducing apparatus 200 by giving an 
instruction to each circuit or device or the like. Normally, software for 
operating the CPU 300 is stored in a not-illustrated memory or the like. 
15 [0101] 

The CPU 300 is connected through a not-illustrated bus or the like, 
and controls the entire information reproducing apparatus 200 by giving an 
instruction to each circuit or device or the like. Normally, software for 
operating the CPU 300 is stored in a not-illustrated memory or the like. 
20 [0102] 

In the examples, as one specific example of the information recording 
medium, a write-once type optical disc is explained, such as a two-layer type 
DVD-R. The present invention, however, can be also applied to a rewritable 
type optical disc, such as a two-layer type DVD-R/W. In addition, it can be 
25 also applied to a multiple layer type optical disc, such as a three-layer type, 
for example. Moreover, it can be also applied to a large-volume recording 



medium, such as a Bhrray disc. 
[0103] 

The present invention is not limited to the above-described examples, 
and various changes may be made, if desired, without departing from the 
essence or spirit of the invention which can be read from the claims and the 
entire specification. An information recording medium which involves such 
changes, is also intended to be within the technical scope of the present 
invention. 

Industrial Applicability 
[0104] 

The information recording medium of the present invention can be 
applied as an information recording medium, such as a DVD, on which 
various information can be recorded at high density, for consumer use or for 
commercial use, for example. 
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